The effect of three alpha-keto acids on 3-mercaptopyruvate sulfurtransferase activity.
3-Mercaptopyruvate sulfurtransferase catalyzes the transfer of sulfur from 3-mercaptopyruvate to several possible acceptor molecules, one of which is cyanide. Because the transsulfuration of cyanide is the primary in vivo mechanism of detoxification, 3-mercaptopyruvate sulfurtransferase may function in the enzymatic detoxification of cyanide in vivo. Three alpha-keto acids (alpha-ketobutyrate, alpha-ketoglutarate, and pyruvate) have previously been demonstrated to be cyanide antidotes in vivo, and it has been suggested that this is due to the nonenzymatic binding of cyanide by the alpha-keto acid. However, it has also been proposed that alpha-keto acids may increase the activity of enzymes involved in the transsulfuration of cyanide. Thus, the effect of these three alpha-keto acids on the enzyme 3-mercaptopyruvate sulfurtransferase was examined. All three alpha-keto acids inhibited 3-mercaptopyruvate sulfurtransferase in a concentration-dependent manner and were determined to be uncompetitive inhibitors of MST with respect to 3-mercaptopyruvate. The inhibitor constant Ki was estimated by two methods for each inhibitor and ranged from 4.3 to 6.3 mM. The I50, which is the inhibitor concentration that produces 50% inhibition, was calculated for all three alpha-keto acids and ranged between 9.5 and 13.7 mM. These observations add further support to the hypothesis that the mechanism of the alpha-keto acid antidotes is the nonenzymatic binding of cyanide, not stimulation of enzymes involved in the transsulfuration of cyanide to thiocyanate.